SUMMARY The absolute and differential growths of the capillary network and of myocyte cytoplasmic components in the left (L) and right (R) ventricular free walls were measured morphometrically from 1 to 5 days and from 5 to 11 days after birth. From 1 to 11 days, capillary length, luminal volume, luminal surface area, and endothelial cell volume each increased 2-3 times more rapidly than myocardial mass or myocyte mass in each ventricle. Mean intercapillary distance and the transverse crosssectional area of the average capillary decreased markedly. The mean number of capillaries across the ventricular walls increased from 16 to 79 (L) and 14 to 22 (R). Maturation of the cytoplasm of left and right ventricular myocytes from 1 to 11 days included increases in the volume percentage of myofibrils (1.2-fold), mitochondria (1.8-fold), and smooth endoplasmic reticulum (2.1-fold) and increases in mean mitochondrial size [1.9-fold (L), 1.2-fold (R)] and number per cell [2.7-fold (L), 3.6-fold (R)]. Despite a 2-fold greater overall left ventricular growth, the myocardial compositions of both ventricles were nearly indistinguishable at 1 and 11 days. Both subcellular and microvascular changes, however, were generally achieved more rapidly in the left ventricle from 1 to 5 days of age, demonstrating many structural differences and a lagging development in the right ventricle at 5 days. Thus, postnatal myocardial adaptation to the altered work demands on the left and right ventricles shortly after birth resulted in morphological changes that could be the basis for a transient disparity in ventricular functions at about 5 days of age. Circ 19S0 
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SUMMARY The absolute and differential growths of the capillary network and of myocyte cytoplasmic components in the left (L) and right (R) ventricular free walls were measured morphometrically from 1 to 5 days and from 5 to 11 days after birth. From 1 to 11 days, capillary length, luminal volume, luminal surface area, and endothelial cell volume each increased 2-3 times more rapidly than myocardial mass or myocyte mass in each ventricle. Mean intercapillary distance and the transverse crosssectional area of the average capillary decreased markedly. The mean number of capillaries across the ventricular walls increased from 16 to 79 (L) and 14 to 22 (R). Maturation of the cytoplasm of left and right ventricular myocytes from 1 to 11 days included increases in the volume percentage of myofibrils (1.2-fold), mitochondria (1.8-fold), and smooth endoplasmic reticulum (2.1-fold) and increases in mean mitochondrial size [1.9-fold (L), 1.2-fold (R)] and number per cell [2.7-fold (L), 3.6-fold (R)]. Despite a 2-fold greater overall left ventricular growth, the myocardial compositions of both ventricles were nearly indistinguishable at 1 and 11 days. Both subcellular and microvascular changes, however, were generally achieved more rapidly in the left ventricle from 1 to 5 days of age, demonstrating many structural differences and a lagging development in the right ventricle at 5 days. Thus, postnatal myocardial adaptation to the altered work demands on the left and right ventricles shortly after birth resulted in morphological changes that could be the basis for a transient disparity in ventricular functions at about 5 days of age. Circ 19S0 ALTHOUGH it is well known that the mass difference between left and right ventricular myocardium becomes established early after birth (Lee et al., 1975) , there are few morphometric studies of myocardial structure and development during the late fetal and early postnatal period in the rat (Page et al., 1974; Anversa et al., 1975; Legato, 1975) or other species (Legato, 1975 (Legato, , 1979a (Legato, , 1979b . All of these studies utilized morphometry on the basis of relative volume measurements, in contrast to the more comprehensive absolute cell and tissue volume bases recently applied to the investigation of myocardial growth in adult animals (Anversa et al., , 1979 Loud et al., 1978) . A rapid increase in the capillary: fiber ratio in the myocardium has been shown to occur in the first 2 postnatal weeks (Rakusan et al., 1965) . The present study is a further examination of the myocardial tissues previously described at 1, 5, and 11 days after birth (Anversa et al., 1980) . Morphometric analyses of the microvasculature and myocyte subcellular structure are combined to yield an overall view of the differential growth patterns in the left and right ventricular free walls consequent to the transition from fetal to adult circulation.
Methods
A complete description of the fixation and preparation of myocardial samples from the left and right ventricular free walls of 1-, 5-, and 11-day old rats was given in the preceding paper (Anversa et al., 1980) . Tissue blocks and electron microscopic thin sections, showing the myocardium cut in planes oriented transversely and longitudinally with respect to the myofiber axis, were available for the present morphometric description of tissue, cellular, and subcellular composition. A total of 240 tissue blocks with myofibers oriented transversely have been examined: eight from each of 30 rats and representing an equally distributed sampling of the subendocardial and subepicardial regions of left and right ventricular myocardium. Two micrographs of randomly selected cross-sectional fields of myocardium were taken from each block at 2500X and printed at 7500X with a standard morphometric grid (Anversa et al., 1976 ). An additional sampling of two to three random fields representative of myocyte cytoplasm were collected from each block and similarly examined at a final magnification of 30,000x. The longitudinal aspect of myocyte cytoplasm was viewed also at 30,000x in a sampling of electron micrographs drawn from 120 tissue blocks representing each myocardial region from each ventricle of each rat.
Morphometric measurements of transversely sectioned myocardium at 7500x consisted of point counts to determine the fractional volumes of myocardium composed of the cytoplasm and nuclei of myocytes, capillary lumen and endothelium and other interstitial structures. The numbers of profiles of myocytes and capillaries were counted to measure their numerical densities, average cross-sectional areas, lengths per unit volume, and average transverse spacing. Sampling lines in the morphometric grid were used to determine capillary luminal surface and myocyte cell surface in the myocardium from the numbers of intersections made with these membrane profiles. At 30,000x, measurements were made of the volume fractions of myofibrils, mitochondria, smooth endoplasmic reticulum (SER), and matrix in myocyte cytoplasm. The numerical density of mitochondrial profiles was counted, and the surface densities of mitochondrial envelope and SER membranes were measured by intersection counts. The volumes of average myocyte mitochondria in each myocardial region were determined from the products of their mean transverse cross-sectional areas and their average longitudinal lengths. The latter values were obtained from 50 individual mid-mitochondrial profiles selected at random from the micrographs of each longitudinally sectioned tissue block, a total of 6000 mitochondrial lengths measured. Absolute size of mitochondria may be underestimated to some degree in this methodology due to irregularities in shape, but the error should be small and consistent among the several tissues.
Morphometric Computations
Standard morphometric relationships and compression correction factors, previously described in detail (Anversa et al., 1979) , were used for volume, surface area, and number measurements. The mean center-to-center distance, dec, between myocytes was calculated from their profile density, NA, in transverse myocardial sections by assuming the tendency for these roughly cylindrical cells to pack in a close hexagonal pattern :
The same concept was used to estimate the average number of myocytes across the ventricular wall, i.e., the number of myocytes that would be traversed by a thin transmural probe inserted perpendicular to the surface of the ventricle. In a hexagonal pattern, the spacing between planes of adjacent cells varies with the orientation of the array from a maximum of d c -c to a minimum of d c . c >/3/2 and has a mean value, d, representative of random orientation, given by:
Thus, the transmural number, N tm , of myocytes across a ventricular wall of thickness, W, can be found from:
Since myocardial capillaries also tend to be distributed in an hexagonal array , their mean center-to-center distance, d c -c , and mean transmural number, N tm , across the ventricular wall were calculated similarly on the basis of their measured profile density, N A , using Equations 1 and 3, respectively. Morphometric determinations presented in the tables show the mean ± SEM computed from the average of measurements obtained from each rat (n = 11 or 8). Significance levels for comparisons between different measurements have been evaluated using Student's t-test.
Results
Morphometric sampling was initially divided evenly between subendocardial and subepicardial regions in each ventricle to test for the presence of transmural structural gradients. Since no consistent statistically significant regional variation was found for any of the parameters measured, it was concluded that no marked transmural gradient is present in either the left or right ventricular wall at 1, 5, or 11 days of age in the postnatal rat. The separate regional data then were pooled for all subsequent computations and considered representative of a transmural sampling of each ventricular wall. Table 1 shows that the volume percent of myocytes in the myocardium, which remains nearly identical in both ventricles, decreased from about 85% at 1 day to a near adult value of 75% by 11 days. The corresponding increase in relative interstitial volume was mainly the result of capillary growth occurring mostly before 5 days of age in the left ventricle and from 5 to 11 days in the right ventricle. Growth of the capillary endothelium was more pronounced from 1 to 5 days than from 5 to 11 days in both ventricles. The difference between capillary development in the ventricles is most evident, however, from the greater than 2-fold luminal volume percent in the left ventricular myocardium at 5 days. Table 2 shows the general decline with age in the luminal cross-section (and diameter) of myocardial capillaries. The length of capillaries per mm 3 of tissue, on the other hand, increased steadily at an even greater rate. The area of capillary luminal surface per mm 3 of myocardium more than doubled in both ventricles from 1 to 11 days of age, consistent with the development of a longer and narrower configuration. Again, it is noteworthy that the mean cross-sectional area, length, and luminal surface area of capillaries, like their volume percent, were significantly different in the left and right ventricles at 5 days of age; but none of these parameters was demonstrably different at 1 or 11 days. The loss of myocyte length and cell surface area per mm 3 of tissue were mainly the result of the 2.5-fold increase in average cell size (Anversa et al., 1980) . Throughout this period, however, myocyte cell surface-tovolume ratios remained remarkably constant near 550 mmVmm 3 . The faster proliferation of myocardial capillaries relative to myocytes is shown in Table 3 by the rapidly increasing numerical ratio of capillary-tomyocyte profiles in the growing rat. From 1 to 11 days of age, there were 2-to 3-fold increases in the ratios of capillary volume and surface to myocyte volume and surface. All of these characteristics that were indistinguishable between left and right ventricular myocardium at 1 day of age were markedly different at 5 days and, then again, nearly alike at 11 days. Average center-to-center intercapillary distances and intermyocyte distances became respectively smaller as the result of capillary proliferation and larger as the result of increasing myocyte size. Using the previous measurements of average midventricular wall thicknesses (Anversa et al., 1980) and Equation 3, we estimated the numbers of capillaries and myocytes across the ventricular walls from their average profile numbers per mm 2 in transverse myocardial sections. The transmural number of capillaries in the left ventricle increased 3-fold from 1 to 5 days and 5-fold from 1 to 11 days. In contrast, the right ventricular wall, which did not increase in thickness, showed at most a 1.6-fold increase in capillary number across the wall. The mean transmural number of myocytes doubled in the left ventricle from 1 to 11 days, whereas a significant decrease was observed in the right ventricle (P < 0.02) during the same period. Table 4 shows the relative volumes and membrane surface areas of organelles in the cytoplasm of cardiac myocytes. Normal maturation of these cells included a progressive decrease in the volume percent of the cytoplasmic matrix compartment. In left ventricular myocytes, the major structural components, mitochondria and myofibrils, showed a steady increase toward adult levels. In right ventricular myocytes, on the other hand, the relative depletion of matrix substance was wholly attributable to enlargement of the mitochondrial fraction from 1 to 5 days and mostly due to myofibrillar growth from 5 to 11 days. The decreasing surfaceto-volume ratio of mitochondria is consistent with an enlargement of their average size and/or a more rounded shape. The nearly constant surface-to-volume ratio of SER suggests that the geometrical configuration of these tubular elements underwent little change other than an increase in length proportional to the approximately 2-fold increases in their total volume and membrane surface area. Relationships reflective of the functional integrity of myocytes are listed in Table 5 . An increasingly available energy supply for myofibrils is suggested by larger relative mitochondrial volumes at older ages, although a striking nonlinearity was observed in the right ventricle at 5 days. Mitochondrial surfaces showed parallel but smaller changes. SER volume and membrane surface area increased linearly with age relative to the myofibrillar volume in the left ventricle but lagged in the right ventricle so that significant gains occurred only after 5 days. A significant decrease in the ratio of sarcolemma surface-to-myofibril volume was found from 1 to 5 days in the left ventricle and from 5 to 11 days in the right ventricle. Table 6 lists mean mitochondrial dimensions. The mitochondria in the left ventricular myocytes enlarged more rapidly than those in right ventricular myocytes, reaching a 45% greater average size by 11 days. In the right ventricle, on the other hand, an equivalent increase in the number of mitochondria was evident at 5 days and sustained through 11 days of age.
The average cell volumes of left and right ventricular myocytes measured at 1, 5, and 11 days of age (Anversa et al., 1980) are listed at the top of Table 7 and utilized to compare the growth of these cells and their organelles. Most growth factors were greater during the earlier 4-day interval than during the later 6-day interval. From 1 to 11 days, the average left ventricular myocyte showed the greater volume and membrane surface area increments of its cytoplasmic organelles but added 800 fewer than the 2400 new mitochondria estimated in the right ventricular myocyte. The greatest changes in the myocytes of both ventricles were found in their mitochondrial and SER fractions. There were no statistically significant differences between left and right ventricular myocytes at 1 day of age, and only the volume and surface area of SER were different at 11 days. At 5 days, however, the left ventricular myocyte had a significantly larger volume of myofibrils, smaller volume and number of mitochondria, and larger volume and membrane area of SER.
The results in Table 7 reflect only the effects of cellular hypertrophy in the myocyte population. To obtain an overall view of the growth of myocardium in the left and right ventricles, total volume changes of the ventricular free walls are shown at the top of Table 8 and are combined with the preceding morphometric data to summarize in Tables 8 and 9 the overall postnatal growth that occurred in the capillary, myocyte, and interstitium in the overall period studied. Tables 8 and 9 enable a comprehensive view of the results obtained by morphometry with the perspectives both of whole tissue growth and of the 2-fold greater growth achieved by the left ventricular free wall. Table 8 shows absolute component volumes and Table 9 shows absolute surface areas, lengths, and the numbers of myocyte mitochondria. Total myocyte growth in both ventricles was 93-96% of ventricular growth from 1 to 5 and 5 to 11 days, 88-89% from 1-11 days. In contrast, overall capillary growth amounted to 2-3 times ventricular growth with respect to its luminal volume and surface, its length and the volume of its endothelium. Absolute changes in myocyte components, shown per average cell in Table 7 , are seen in Tables 8 and 9 , additionally reflecting the 61% greater proliferation of myocytes in the left ventricle compared to the right ventricle.
Discussion
This morphometric investigation has examined the rapid growth of the left and right ventricular myocardium of the rat during the period from 1 to 11 days after birth. Quantitative 1 changes at the tissue, cellular, and subcellular levels of organization have been measured to provide detailed de- scriptions of the early postnatal growth processes in both ventricles. The differential response leading to a 2-fold greater growth in the left ventricular free wall is viewed as a consequence of the profound circulatory changes occurring in the neonatal period (Assali et al., 1965; Klopfenstein and Rudolph, 1978) . It already has been shown that most of the difference between left and right ventricular growth is the result of a 61% greater proliferation of myocytes in the left ventricular myocardium principally occurring between 1 and 5 days of age (Anversa et al., 1980) . Volume composition of the myocardium in both ventricles changed significantly during the period from 1 to 11 days of age as a result of an increase in the volume percent of the interstitial compartment from 14 to 24%. This observation agrees with previous measurements of 11% in the fetal ventricle (Anversa et al., 1975) and approximately 20% in adult animals (Anversa et al., 1979) . With this change, there was a 151% greater increase of interstitial volume in the left ventricle compared to the right up to 11 days after birth, but little variation in the ratio of interstitial space-to-myocytes can be expected thereafter.
Practically all of the expansion of the interstitial compartment was the result of growth of the capillary network. It is known that myocardial blood flow increases in the postnatal period (Yuan et al., 1966) , and the functional capacity of myocardium reaches adult values at approximately 16 days of age (Hopkins et al., 1973) . The work potential of muscle tissue is clearly dependent on its blood supply as represented by the capillary density (number of transverse profiles per mm 2 of tissue) among its contractile cells. The present study shows that increases in the volume, length, and surface area of capillary elements in the myocardium occur even more rapidly than myocyte growth. The ratio of capillary profiles-to-myocyte profiles in transverse myocardial sections increased 5-fold in the left ventricle and 4-fold 'in the right ventricle, in agreement with a previous observation (Rakusan et al., 1965) . Such ratios can be considered to be only minimal indices of capillary proliferation. Another measure of the addition of capillaries to the myocardium is the number of capillaries across the midventricular wall, based on the measured wall thickness and the average intercapillary distance. From 1 to 11 postnatal days, the mean transmural number of capillaries increased 400% in the left ventricle and 60% in the right ventricle (Table 3) . Capillary density, on the other hand, increased 3-fold in each ventricle from 1 to 11 days (Table 2) , resulting in the computation of 21-fold and 10-fold increases in the total length of capillaries in the left and right ventricular myocardium, respectively (Table 9) . It would be an oversimplification, however, to identify these numbers with absolute capillary proliferation since the mean length of a capillary unit is unknown.
As a result of capillary proliferation, the mean intercapillary distance was reduced from about 30 /an at 1 day to 17.5 jtim at 11 days of age. At 11 days, the capillary density in the myocardium was comparable to that in adult myocardium as measured morphometrically (Anversa et al., , 1979 and by in vivo microscopic techniques Henquell et al., 1977) . With the subsequent growth of myocyte cross-sectional area and diameter (Katzberg et al., 1977; Anversa et al., 1978 Anversa et al., , 1979 Rakusan et al., 1978) , a continuing proliferation of capillary units must, therefore, occur approximately in proportion to myocardial volume. 510 CIRCULATION RESEARCH VOL. 46, No. 4, APRIL 1980 The insertion of new capillaries among the myocytes will increase the ratio of capillary profiles-tomyocyte profiles from the value of about 0.3 found at 11 days after birth to 0.8-0.9, typical of adult myocardium (Rakusan et al., 1965; Anversa et al., 1978 Anversa et al., , 1979 . Also, this process will effectively maintain the average intercapillary distance at a relatively constant value from the 2nd week of postnatal growth through later stages of development Anversa et al., 1978 Anversa et al., , 1979 Feldstein et al., 1978) .
Other than a 2-fold difference in ventricular weight and wall thickness, the characteristics of the left and right ventricular myocardium at the tissue level of organization were found to be almost identical at 11 days of age. At 5 days, however, every aspect of capillary development in the right ventricle showed a disproportionate growth lag with respect to tissue composition (Tables 1 and 2 ) and the myocyte population (Table 3 ). These differences appear to be consistent with the effects of the relatively smaller work demand on the right ventricle and indicative of a transitional phase in which the left ventricle shows a more rapid adaptive response in its microcirculation.
Right ventricular growth in the early postnatal period is comparable to the process of eccentric hypertrophy, whereas left ventricular growth exhibits a combination of eccentric and concentric hypertrophy (Anversa et al., 1980) . With no significant change in mid-wall thickness, the computed mean number of myocytes across the right ventricular wall (Table 3 ) decreased 21% (P < 0.02) from 1 to 11 days of age at the same time that the mean cross-sectional area of the myocytes increased 21% (P < 0.02). This observation implies that a spatial rearrangement and lateral slippage of myocardial fibers has occurred and may contribute, together with increased fiber length and number (Anversa et al., 1980) , to the increase in ventricular chamber volume. Such a mechanism has previously been implicated in wall thickness changes accompanying alteration of ventricular volume in the intact adult heart (Spotnitz et al., 1966; Vitali-Mazza et al., 1972) . The present data can neither demonstrate nor exclude the possibility that some slippage of myocytes may also be a normal component in the early postnatal development of the left ventricular wall. The significance of ventricular size and shape in determining cardiac function is embodied in the Frank-Starling mechanism and in the LaPlace law of the heart (Sandier and Alderman, 1974) .
The volume composition of myocyte cytoplasm changed rapidly after birth. Highly significant increases were found in the volume fractions of myofibrils, mitochondria, and SER and a commensurate loss in the cytoplasmic matrix compartment. The volume fractions of myofibrils and mitochondria at 1 day were greater than values measured in fetal rats (Anversa et al., 1975) and reached adult levels by 11 days (Page and McCallister, 1973; Anversa et al., 1978 Anversa et al., , 1979 . The increasing volume fraction of myofibrils is consistent with the observed increase in compliance of the myocardium with age (Romero et al., 1972) . It has been shown (Page et al., 1974) that the volume ratio of mitochondria-to-myofibrils remains approximately constant from weanling to adult stages implying a growth of these components proportional to each other and to the cell volume as a whole. In contrast, mitochondrial growth exceeded that of the myofibrils in the left ventricle during the interval from 1 to 11 days and in the right ventricle up to 5 days. It has also been shown that the surface area of mitochondrial cristae membranes per unit volume of myofibrils increases progressively throughout the perinatal period in rabbit myocardium (Smith and Page, 1977) .
Physiological studies have shown that the post-•natal development of contractile properties in the myocardium appear to be related to the relative myofibrillar and mitochondrial composition of myocyte cytoplasm (Hopkins et al., 1973) . When stimulated, fetal myocardium develops less tension at any resting length than does adult myocardium. However, when the cross-sectional area of myocytes and the relative amounts of myofibrils in fetal and adult myocardium are taken into account, it appears that myofilaments in both tissues are capable of similar force generation (Friedman, 1973) . It has been shown that the SER of myocytes, which also modulates the tension developed during contraction and the resting tension (Nayler, 1973) , exhibits an increased calcium-accumulating activity and calcium-dependent ATPase early after birth (Nayler and Fassold, 1977) . Results of the present study show further that SER volume and surface increased 60-90% relative to myofibrillar volume from 1 to 11 days of age. In this period, progressive organization and alignment of myofibrillar units were observed, in agreement with previous observations (Hopkins et al., 1973) . These properties, not yet accessible to quantification, possibly contribute as much to the maturation of muscle cell function as the changing relationships of organelles that can be measured morphometrically.
It has been repeatedly observed that the myocyte cell surface-to-volume ratio remains remarkably constant at approximately 0.5-0.6 jumVjiim 3 during normal (Page et al., 1974) and hypertrophic growth (Page and McCallister, 1973; Anversa et al., 1978 Anversa et al., , 1979 . In the adult myocardium, this equilibrium is maintained principally by a compensatory increase in the surface area of sarcolemmal invaginations forming the T-system (Page et al., 1974) . The present study shows that, prior to the development of the T-system, the myocyte surface-to-volume ratio also has the same value found in the adult at 1, 5, and 11 days of age, but here its maintenance is the result of the elongation of the cells (Anversa et al., 1980) . Normal cardiac myocytes of the rat also exhibit a ratio of cell surface, including T-system, to myofibrillar volume of approximately 1.0 jam 2 / ftm 3 (Page et al., 1974; Anversa et al., 1978 Anversa et al., , 1979 . In early postnatal growth, this ratio was about 1.6 at 1 day of age and decreased to 1.2 at 11 days. Such a progression of values is consistent with reaching 1.0 shortly after weaning when a further decrease is then offset by the initial appearance of the T-system (Page et al., 1974) .
The different postnatal growth rates of the left and right ventricles produced a greater increase in the number of left ventricular myocytes (Anversa et al., 1980) . The myocytes in both ventricles, however, achieved a nearly equal average cellular hypertrophy. When the properties of average myocytes are compared as discrete biological units, it is evident that cellular adaptation in the left ventricle exceeded that in the right ventricle with respect to the accumulation of myofibrillar, mitochondrial, and SER components (see Table 7 , 1-to 11-day growth factors). In addition, the absolute amounts of cytoplasmic structures in left and right ventricular myocytes were significantly dissimilar 5 days after birth but not at either 1 or 11 days. This implies that the hemodynamic alterations at birth induce different patterns of myocyte subcellular growth in each ventricle during both the 1-to 5-and 5-to 11-day intervals. It cannot be distinguished how much these differences reflect the relative demands for contractile function and how much they may be related to the differential proliferative activity of myocytes in the two ventricles (Hollenberg et al., 1977; Anversa et al., 1980) . It should be pointed out that mitochondrial growth in the average myocyte of each ventricle was much greater than myofibrillar growth. Thus, this phase of myocyte hypertrophy is distinctly different from work overload hypertrophy induced in adult myocytes, where mitochondrial growth lags behind myofibrillar growth (Richter, 1974) .
Since myocardial development involves increases in tissue volume and increases in the number of myocytes, changes in the relative (per unit volume) morphometric characteristics of the myocardium and in the properties of the average myocyte are not sufficient individually to describe the overall growth process. The total 3.4-fold and 6.2-fold increases in the masses of the right and left ventricular free walls have been shown to result from quite different magnitudes of growth in each of the various component structures of these tissues from 1 to 5 and from 5 to 11 days of age (Tables 8 and 9 ). The earlier growth factors, representing a 4-day interval, were generally greater than those for the following 6-day interval. This suggests that the postnatal adaptation of the rat heart includes varying contributions from each tissue component in making up the transitory elevation of the heart weight:body weight ratio observed at about 5 days (Anversa et al., 1980) . Although the capillaries comprise less than 10% of myocardial volume (Table 1) , the average growth of capillary luminal volume and surface, length, and endothelial volume from 1 to 11 days was approximately 3 times the rate of myocyte growth in both ventricles (Tables 8 and 9 ). It is not clear why such a disproportionate increase in the microvasculature should occur at this time, especially since at later stages of development the capillary network becomes a smaller fraction of the myocardium (Anversa et al., , 1979 . However, this relatively large vascular supply in the myocardium couuld account in part for the well known greater tolerance of hypoxia found in the neonatal heart compared to that at older ages (Wells et al., 1972; Jarmakani et al., 1978) . G Olivetti, P Anversa and A V Loud
